Organelle stress sensors and cell death mechanisms in neurodegenerative diseases.
Neurodegenerative diseases trigger neuronal cell death by a variety of endogenous suicide pathways. Although cell death may occur through highly heterogeneous processes, specific cell organelles and stress sensors have shown promise as potential therapeutic targets. The plasma membrane senses stress through residing receptors, which can directly or indirectly activate apoptosis. Importantly, several events involved in neuronal death also affect mitochondria homeostasis, leading to calcium uptake, opening of the permeability transition pore, and release of apoptogenic factors. In addition, nuclear DNA damage triggers cell death, where p53 is activated to modulate the expression of selected apoptosis target genes. Signaling proteins implicated in apoptosis pathways are enriched at the Golgi complex, including death receptors and the phosphoinositide 3-kinase. Finally, neurodegenerative diseases progress with accumulation of misfolded proteins, deficiently removed by intracellular proteases or chaperones, and transport abnormalities due to disturbance of cytoskeletal organization in degenerating neurons. The challenge is to decode the complex signaling network of inter-organellar crosstalk leading to cell death and identify therapeutic approaches for delaying or preventing neurodegenerative diseases.